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Abstract 



PURPOSE: To obtain a drug which contains a specified tryptamine as an effective component and is 
excellent in treatment effect and useful for the treatment for sleeping disorder and immunodeficiency. 
CONSTITUTION: This drug contains 2-substd.-3-(2-nitrovinyl)-5-methoxyindole expressed by the formula as 
an effective component. In the formula. R is CH3 , C6 H1 1 , C6 H5 , etc., and R2 is H. The compd. of the 
formula is a novel substance and is obtd. by adding 5-methoxy-2-substd. indole to a soln. of 1- 
dimethylamino-2- nitroethylene in trifluoroacetic acid cooled at 0 deg.C to react. 



Data supplied from the esp@cenet database - 12 



http://minesoft5.minesoft.net/pd£^html/JP6183968.htm 



9/7/2006 



(19)B*EHMt/r (JP) (12) £t HI 4# Ifr & $g (A) (ll)#»ttiBfciM## 

#|N§¥6- 183968 

<43)&HB ¥^6^(1994) 7^5 0 



(51) IntCl. 5 
A 6 1 K 31/40 



AAA 
AAE 
ABA 
ACV 
ADU 



9360 - 4C 
9360 - 4C 
9360-4C 
9360 - 4C 
9360 - 4C 



F I 



(21)ffiB#^ 


^S¥5-159817 


<71)fl«A 


593120202 












-f 7P • 


xyir • 7 • 






(22)tfJHB 


5 ¥(1993) 6 £300 






X • H • 












I FLO 


S. a. s 


d 1 G 


i o r 


(31)«5fe«l^!S#^ 


MI 9 2 A-0 16 12 




g i o 


e A 1 d o 


Laguz 


z i 


(32)&$fcB 


1992^7 £ 1 B 






20127 7 • 




(33)£5fc*§£31@ 


<*U7 (IT) 






* 7 










(72) ^mm 


















20127 ^^7 Cf-fT- 












^- 7 










(74)«3®A 


im± 























(54) mmozm ntBvx&mmmmm, ;ni:ffiv^^«<tw©^s 



(57) mm] msM) 



NO 2 




(Rtt, CHj , CiHn, Ci Hs Rz «H) 



-631- 



(2) «r$!¥6- 1 8 3 9 6 8 

1 2 



NO 2 




CH30 i6rv H2 

H 




CH30 



NH 2 



NHC0R1 



3 (a. b) 



[SI] 



R = CH3 



R2 = H 



CH30x 
R2> 


®3 

H 


NO 2 

>— R 

30 






R 


Ri 


R? 


2 a 


CHs 




H 


2 b 


Ce Hi i 




H 


2 c 


aHs 




H 


3 a 


Br 




H 


3b 


Br 




B r 


4 a 


CHs 


CHs 


H 


4b 


C3H7 


CH3 


H 


4c 


CeHii 


CHs 


H 


4d 


CcHb 


CHs 


H 


4e 


CHs 




H 


4 f 


C3H7 




H 


4g 


CeHs 




H 


4h 


Br 




H 


4 i 


I 




H 


4 j 


Br 


CHs 


H 


4 k 


I 


CHs 


H 



-632- 



(3) 

3 

4 1 Br CE3 

[&*B2] T«Ha:»cj:oTsan^2-egi-3- 
Mb 2] 




H 

10 

R = C6H11 
R2 = H 

[»*B3] TEiC(CJ:cT«Sn-5 2-fi«-3- 
(2 - -VUM--M -5-* h^v-f >H-;i/T* 

Wfc3] 




a? 



H 



R = C6HS 
R2 = H 

[BtjRJB4] TISSCtCJ:^TS3nS2-B«-3- 
(2 -~ hnlf-— ;W - 5 > H— nrcib 

[flS4] 




50 



H 



R = Br 
R ? = H 

[»*3B5] TfiacJ:'3 , «sn*2 -«- 5 - 




R = Br 
R2 = Br 

ft. 50 



WH¥6- 1 8 3 9 6 8 

B r 

Ms6] 




R = C3H7 
Rl = CH3 
R2 = H 

MMta 7 ] M#fl l l/TTBSC 
Ms 7] 




R = CH3 
R1 - CH3 
R2 = H 

m&m 8 j m&m 1 \zmm<oG#>&ft t u ttib^ 
(ci;oTS^n*N-r->ju- 2 -e&- 5 -* h+-> 




R = C6H11 
R1 = CH3 
R2 = H 



-633— 




R = C6H5 
R1 = CH3 

R2 = H 10 
Hbi o] 




R = CH3 

Rl = cyclopropyl 

R2 = H 

cj:^T^3nsN-r^-2-ism-5-^ 

[fill i] 




R = C6H5 

Rl = cyclopropyl 

R2 = H 

[ff$«12] »^lfc|B«©^f«ifie^tUTTiaiC 

Mj^a >&£#-r*st*!i. 

Htl 2] 



«rW¥6-l 8 3 9 6 8 

(5 




R = Br 

R1 = cyclopropyl 
R2 = H 

mxm 1 3 ] ffi&m. 1 tciB«©%s4^t utties; 

lC«feoT*Sn?»N-7v';i— 2 -«&- 5 h^v' 
Kfcl 3] 




R = I 

R1 = cyclopropyl 
R2 = H 

ICJ:-3T*SnSN-7>';i/- 2 -fi&- 5 h*i<> 

h u 7*3 >«*rr*«w. 




R = Br 

R1 - CH3 
R2 = H 

m&m 1 5 ] m-xm 1 »ciB«©^js»i lttibsc 

l:i-3tg$n§N-7->Jl'- 2 -B«- 5 -J* h+-> 

h u ^3 >s#^r-rsisisj. 
Wbi 5] 



—634— 




R - I 
R1 = CH3 
R2 = H 

im&m i 6 ] atsjfcs 1 izmm.<o^^t lttes 
Mbi 6] 



CH30 



10 




R = Br 
Rl = CH3 
R2 = Br 

i:<t^)T^Sn5N-7y;i/-2, 6-««|-5-^h 



NO 2 




CH30 




NH2 



CH30 



NH2 



CH30 




NH 2 



NHCORl 



3(b. b) 




N02 4» 



R = CH3 
R2 = H 



4 a 
4b 



Ka ± S e 
(L/rao 1 e) 
2. 3E" ± 
2. 4E* 8 ± 



7. 
1. 



7E" 
7E fI 



Ki (1/Ka) 
(mo 1 e s/L) 
4. 3 3E-" 
4. 3 0E- 9 



—635— 



9 



4c 1. 9E +S ± 7. 

4d 1. 8E +1 ° ± 5. 

4e 1. 5E +9 ± 4. 

4 f 5. 5E +7 ± 7. 

4g 4. 1E +9 ± 5. 

4h 4. 6E +8 ± 2, 

4 i 1. 0E +1 ° ± 2. 

4 j 1. 7E +10 ± 5. 

4k 4. 6E +10 ± 5. 

4 1 1. 5E +10 ± 3. 



*7h — > 6. 5E +B ± 7. 

[n*^ 1 9 ] fftit ut^*3s i \zmm<Dfc&m<D 

[^*^ 2 1 ] m&f&ftt ixtts i \ztm<ofc&® 
2 2 ] i/Ti*3#B i \zmm<oto&m 

m»*b2 3] &&&.ft£\,Tm&mi\zmm<Dfc&® 

[»*^2 4] m&m i fcE«©ft*«o-fra*ttT* 

NU7PDB8 (TFA) 4«C0 1 - ^^75/-2 

[»#jH2 6] m^m2 4ms2 sizmmco^^mx 

(TEA) co^^fc, N - 7 is)Vit4t&%I&W< 
[§f#3I2 7] §1*12 6 teE«C^rt#8r<?*oT. 



(6) ^B8¥6- 1 8 3 9 6 8 

i0 



1 E +7 


5. 


3 or 9 




6E +> 


5. 


7 OE" 11 




1 E +8 


6. 


3 OE" 10 




1 E +6 


1. 


8 E- 8 




1 E +8 


2. 


4 0 E- 10 




2E +7 


2. 


1 0 E" 10 




1 E+ 9 


1. 


0 E" 10 




9E +9 


5. 


8 OE' 11 




9E +9 


2. 


1 OE' 11 




1 E +9 


6. 


7 E" 1 1 




1 E +7 


1. 


5 E~ 9 





»E^«*«ffiTT?«*U 7 : 3 

[0 0 0 1] 
[0 0 0 2] 

Tteffi&TSll&*>CDT&* (MX.I& ^S5*»^ (S 
easonal Affective Disorde 

r) , x\z^m&mm . wat^rfe, AWttaff 

* CD£Jg«S1IB tSS« t <D m<D*tte&<DXM C £ it 5 
tt, «©8*#l:J:oTI(«l»l:»»Stifi*M> 

[0 0 0 3] «*»K:J:-6N-T-fe^>P-5-^ h^S" 

»CJ:«)3t«ffltra*L,T^l9, -Witt, N-T 

mmztevz&mmjj^cDmm-c&Zo 

50 [0 0 04] 



—636— 



(7) 



W6-18 3 96 8 



CH30 l6rvr 2 

H 



R = C6H11 



11 12 

mmA\z£*?Tftt)n?tm$i\zj:r), ^mmm^^ix [0006] 

\Z$$\l2>N-T±3 L )V-5-* b^b079^><DU Hfc 1 8] 

M?$t&<<D{k&®)<D&&. tt&&zsmm&-*sm\zte-D 

H UXASI^^a 0$H^&c hronopatho 
1 og i e s) OfeS^*fJ^f ^ri7&ta*^i:#A^ 

n^.o mz^mhx^t3i^rcm^M<^mmn, m 
Rzfwm*w&-?zz.£\z£-D'T:. ftmm (r^x 10 
h) s*^foi o^u3 om%a>m&m&m R2 = h 

*fcteiaf£/8 £ h 0 ^ ^ >if Ht** [0 0 0 7] MfBik^^^g^^-ro 

ffi^S^S^-rab*., *3B93<Z)@l$te, #r [0 0 0 8] 

u v> h u ^ >wim#&m ^x. « 0 u xaw*^ » 3 ] 

JS chronopathologies) <D 

&Uj&*m&T2> Z.t\Z$>& 0 
[0 0 0 5] 

[flH£*»TSfc«><B^a] ±EB»SI*t5fc ^ 



H 



R = 



R2 = 



C6H5 
H 





R 


Ri 


Ra 


2 a 


CHa 




H 


2 b 


CeHii 




H 


2 c 


CeHs 




H 


3 a 


Br 




H 


3 b 


Br 




B r 


4 a 


CHa 


CHa 


H 


4b 


C3H7 


CHa 


H 


4c 


CeHii 


CHa 


H 


4d 


CsHs 


CHa 


H 


4 e 


CH3 




H 


4 f 


C3H7 




H 


4g 


CeHs 




H 


4h 


Br 




H 


4 i 


I 




H 


4 j 


Br 


CHa 


H 


4k 


I 


CHa 


H 


4 1 


Br 


CHa 


B r 



[0 0 0 9] *fZmo{t&QOtlsT, TC5Sfc«fcoT* 
£n*2-@&-3- (2-~hnbfn-;V) - 5-> 

[0 0 10] 

Wbi 9] 




NH 2 



R = Br 



50 



R2 - H 

[0 0 11] Xfc*«H©fl^*ifcbT, TESCICfco 



—637- 



(8) 

13 

TS3n&2-@ifc-3- (2 -n ha fcT--;],) -5 

[0 0 12] 
Cft2 0] 




R ^ Br 
R2 = Br 

[0 0 13] 3EK:*589BO>flS-&«tLT, TIBSiao 
T*3n<5 2-«Sl-3- (2-~hn¥~-M -5 

[0 0 14] 

Mb 2 i] 




H 



4#S§¥6- 1 8 3 9 6 8 

i4 




= C6H11 

- CH3 
i0 R2 = H 

[0019] *mw<Dm&i<D&®Lmm*, TEsoctt? 

[0 0 2 0] 

MIS2 4] 




H 



R = C6H5 



R = C3H7 



R1 = CH3 



Rl = CH3 

R2 = H 

[0 0 15] JEfc*«f|©fl?&«£LT, TiBzSKcfco 
T^$tl^> 2 -B*- 5 h*5> h U 79$ >T*o 

[0 0 16] 
[ft 2 2] 



CH30 




NHCORl 



R2 = H 

[0 0 2 1] LT* TfBiStCJ^TiES 

[0 0 2 2] 
[ft 2 5] 



CH30 




NHC0R1 



R = CH3 



R = CH3 
Rl = CH3 
R2 = H 

[0 0 17] Il:*8«©ft^»4:l/T, TESCfccfco 

[0 0 18] 
[ft2 3] 



R1 = cyclopropyl 

40 R2 H 

[0 0 2 3] mz, *««©*)Hi:L/T> TiB55fc«fco 
TS$n§N-7^- 2 -gift- 5 b^rzs b U ^ 

[0 0 2 4] 
[ft2 6] 



-638- 



CH30 



(9) 




NHCORi 



1 8 3 9 6 8 




R = C6H5 

R1 = cyolopropyl 

R2 = H 

CO 0 2 5] Sfc* *58MO*JB4:UT, TiB^tC^ 

2 -mm- s h^~> h u ^ 

* ^ > ^*"T 5 COT t> <fc V> 0 
[0 0 2 6] 
Cft2 7] 



R = Br 

R1 = CH3 

10 R2 = H 

CO 0 3 1] IC, #38W©3IBHi:bT, TEstlCko 

ts$n§N-r^- 2 -ssi- 5 - ^ h^v h u :/ 

CO 0 3 2] 
[ft 3 0] 



CH30 




NHCORi 




Br 



Rl = cyclopropyl 
R2 = H 

CO 0 2 7] Mic, *»IB<oj|HPItLT, TBiCfcJ:^ 
-MIA- 5 h^v-KU ^ 

CO 0 2 8] 
CYb 2 8 ] 



NHC0R1 




R1 - CH3 
R2 = H 

CO 0 3 3] IC, #3&E<0S83G£LT> TEStfC^ 
TS^n5N-7y^- 2 5 - ^ h^S> h U ^ 

CO 0 3 4] 



50 [ft 3 1 ] 



CH30 




NHCORi 



R - I 

R1 = cyclopropyl 

R? - H 

CO 0 2 9] W\Z, *»IB<OSHBtUT, TIB^IC^o 

[0 0 3 0] 
[ft2 9l 



R = Br 

R1 = CH3 

40 R2 = Br 

CO 0 3 5] MfC, *^0^ibT> TIB^JCcko 

t*s ns n - r 2 -esi- 5 - ;* h h u ^ 

[0 0 3 6] 
Cft3 2] 



—639— 



17 



(10) 



1 8 3 9 6 8 

18 




3 (a, b) 

[0 0 3 7] Mtc, **?|©JBHtUT, TBifcio * U ^a>^t«t)OTt>iK 
tg$n^N-7^-2-i«-5-^ h^>MJy [0 0 40] 

^>£^rr£fc<Z>T<bcfc^ Mb 3 4] 

C0038] [0041] *«^0^«tLT, TIE*fc*-<0<»tt 

[0 0 3 9] JEK, *«W«>aBBi:bT, TESCfc<fco [0 0 4 2] 





Ka 


± S e 






K i 


(1/Ka) 






(L/mo 1 e) 






(mo 


I e s/L) 




4 a 


2. 


3E +9 


± 


7. 


7E +8 


4. 


3 3E' 10 


fttftSI 


4b 


2. 


4E +8 


± 


1. 


7E +7 


4. 


3 OE" 9 




4 c 


1. 


9E +8 


± 


7. 


1 E +7 


5. 


3 OE" 9 




4d 


1. 


8 E +1 ° 


± 


5. 


6E +B 


5. 


7 0E* 11 




4 e 


1. 


5E* 9 


± 


4. 


1 E +8 


6. 


3 0E" 10 




4 f 


5. 


5E +7 


± 


7. 


1 E +s 


1. 


8 E" 8 




4g 


4. 


1 E +9 


± 


5. 


1 E +B 


2. 


4 0E" 10 




4h 


4. 


6E +8 


± 


2. 


2E+ 7 


2. 


1 0E" 10 




4 i 


1. 


0 E* 10 


± 


2. 


1 E +9 


1. 


0 E" 10 




4 j 


1. 


7 E +1 ° 


± 


5. 


9E +J 


5. 


8 0 E' 11 


&mm 


4k 


4. 


6E +10 


± 


5. 


9E + « 


2. 


1 OE" 11 




4 1 


1 . 


5E+ 10 


± 


3. 


1 E +9 


6. 


7 E* 11 






6. 


5E+ 8 


± 


7. 


1 E +7 


1. 


5 E" 9 





[oo4 3] *&W(ottWjm<D®mmmt. ±uvtzvc mit&ftzmrz&n&mmvmmiztmttic&ttozfs 

**tt«HUXAPIW©J&«te#L,T««-C. SStO^f [0 04 5] XteHMfODKMH:. £ br±f a 

«a*e*u itt§afl:**ttAiBowi(i»»atA *h 50 [o o 4 6] xc^jeaafHMro. stt^tuti 



—640— 



19 

<ommtm±. mz&mo^ > b u-)vt\zmm^\z 

CO 0 4 7] Kfc*»9BO«*Jtt* S*«»i:Ur±1B 
[0 0 4 8] *X«^^^«tteft;«ttcD«A^ttott 

MMtt. »lR»fc*VJT, 0tfcflttl*nfch'J7 
DDI! (T F A) *<bl-i?*3 L )V7^J-2-~b 

[0 0 4 9] *9mtz»»*1tMNkkVT* ftrlE^iS 

^iit«o. sftraattu mz. cm£##k:tt 

[0 0 5 0] *9&mzfrfr*<£0ttti*£l,T. Mik^-h 
5/WHP75>4'OtB2Xtt2 I 6-i«5-^h 
*$/hU^3>Xtf hux^y— ;pt^> (TEA) 

[0 0 5 1] *«MIC^*-&«^rtt^L/T> ttE*jK 

[0 0 5 2] *»Mfc^*-&j«^rffitbT, tire#« 

X^KT-fey- h IT 

[0 0 5 3] tl/T, *SW!©WBtbr, SttMftt 
• B'JXACIWW £ gift©** fc**rr * 5 JJBfc 

[0 0 5 4] 

[0 0 5 5] 
Hfc3 5] 





R 


Ri 


R: 


2 a 


CHs 




H 


2 b 


CeHii 




H 


2 c 


Cek 




H 


3 a 


Br 




H 


3 b 


Br 




Br 


4 a 


CEa 


CH3 


H 


4 b 


CaHr 


CHs 


H 


4c 


CeHii 


CHs 


H 



(11) *£M¥6-1 8 3 9 6 8 

20 

[0 0 5 6] 5-* h*zs2-W&'f>}*—;V<D-bn 
*Uyj>it (2 a-c) 

o x:\ztims ntt bV 7 a nmm. (tfa) (6cc) 
-y^»r^y-2--haxfi/> (i. i 

6 g, 1 OmM) (Dmmz. 5-^^>2-f»>f 
>H-;b (1 OmM) Sr&ftlLfco E*KS'&i»££## 

fee X£tttt?*(Mgffl&l*£U ^©^@^£*Silfl; 

[0 0 5 7] 2-©& N U 5 > 

(3) (D§«g 

S*8iaTTi*f h 7 A-f ^ □ 7 7 > (THF) 
(3 0cc) *OLiAlH4 (1, 14 g, 30 
mM) CD&MWZ, «fh7/W H077> (TH 
F) (3 0 c c) *CD3- (2 -XhDlfX-;i/-5- 
;* 2-MK >H— ;V (2, 5mM) 

®~D<?)tmtois. z.<»m&m*m4 s&mattbfc. 
mttn Kceiite) -rragnu ^comm 

[0 0 5 8] N-7-fe^;k-2*3j;tf2, 6-fft-5 
-*H*5" bV7?$> (4 a-l)0»ifi 
*#fN7/W HD77> (12cc) *<7>ffiM2X« 
2, 6-ff»5-^h+yh'J^5> (3; 3a, 
b) (4mM) Rtf HJX*y-;P7* > (TEA) 

(4mM) mturisMWc&m m*» 

30 m (4mM) stfctniu rn{c < toTsen^«g'&* 

ai«ftS777^^D7h^77^ (X3MH7 
•fey— h->'^D^^> 7 : 3) IC^T&BffcL 





[0 0 5 9] 






40 


[15] 






JR* 


m. p. 




«> 








58 




CfoCh 


\**> 


60 


114 0 


CHzCh 




79 


170 # 


CH2CI2 




60 


136-138 * 


EtOAc 




50 


146-147 9 


EtOAc 




50 


122 # 


EtOAc 




30 


#&® 






51 









-641- 



(12) 



«pBB¥6- 1 8 3 9 6 8 



21 



22 



4d 




CHs 


H 


52 


— 


MeOH— 


ET 2 0 


4e 


CHa 


y^P 


H 


44 




EtOAc 




4 f 


CHaHz 


tfJt/ 


H 


25 


142-143 ° 


EtOAc 




4g 


CcHs 




H 


60 








4h 


Br 




H 


25 


subl 85 # 


CH2CI2 




4 i 


I 




H 


30 


subl 87 0 


C&Ch 


-^\^> 


4 j 


Br 


cm 


H 


35 


141-142 0 


EtOAc 




4k 


I 


CHa 


H 


40 


146-149 0 


EtOAc 




4 1 


Br 


CH3 


Br 


30 


146-148 * 


EtOAc 





[0060] $:mz<k&®<DW&&m-. 

[0 0 6 1] 



* [*6] 





Ka 


± S e 






K i 


(1/Ka) 






(L/rao 1 e) 






(moles /L) 




4 a 


2. 


3E +9 ± 


7. 


7E + » 


4. 


3 3 E" 10 




4b 


2. 


4E +8 ± 


1 . 


7E +T 


4. 


3 0E' 9 




4c 


1. 


9E +8 ± 


7. 


1 E* 7 


5. 


3 0E-* 




4d 


1. 


8E +10 ± 


5. 


6E + » 


5. 


7 0E' 11 




4 e 


1. 


5E +9 ± 


4. 


1 E +8 


6. 


3 0 E- 1D 




4 f 


5. 


5E +? ± 


7. 


1 E* 6 


1. 


8 E" 8 


TO* 


4g 


4. 


1 E +9 ± 


5. 


1 E+ 8 


2. 


4 0E" 10 


*«ftfH» 


4h 


4. 


6E +B ± 


2. 


2E +7 


2. 


1 0E" 1 * 




4 i 


1. 


0E +1 ° ± 


2. 


1E +9 


1. 


OE" 10 




4 j 


1. 


7E +10 ± 


5. 


9E +9 


5. 


8 OE" 11 




4k 


4. 


6E +1 ° ± 


5. 


9 E +9 


2. 


1 0 E" 11 




4 1 


1. 


5E +1 ° ± 


3. 


1E +I 


6. 


7E -n 


ftmm 




-> 6. 


5E +8 ± 


7. 


1E +7 


1. 


5E' 9 






Ka±Setil£$c (association constant) 





K i «l/KaT^ a 

[0 0 6 2] 

tt, r-T5yBBl/t^«§«: (GAB A a) £:a> 

m2nfrAm<DMmmm<Dfc¥7E&*miMt!izz> z t& 40 
^ot> ft&^XT&om&mnmn&mzmm 

[0 0 6 3] »L,^MJ:/*5>BW# 

opathoiogies) 

[0 0 6 4] 

BUM] 59 



1) 9LBtmmm 

1. a. 

s^^^mm^-y^mm^mzM^mz^m-r^ 
a\z&^x. #\zmmte&mm{mmimmt<ftz>o 
1. b. mmtemmmem r De 1 

ayed PhaseSleep Sydrom 

-T-fe^-2 -^D^r- 5 h^>hU^5>CO 
l£*5^T* ^>VV7W> (BDZ) CD^O^C, N 

-7t^-5-^h^>h'j^^ >izM&-r z>mm 
en**»K:*R-r«. &m\z&*2ti?t^>Vi?7V 
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[0 0 6 5] ZOfemts thai amo cor 

tical^y hV-9\Z&Vt&ftm££*>\Z* 
If (the suprachiasmatic nuc 
lei, scn) lc#T5itaw#»i£<fcSfcOT& 
So eflBB&OS^ ^7h^>O^UXA, IPS, 
« 0 ^-X * -#«tt©£ttMV--* feXSGflrt" S £ t 

^>i?rw>\z\*. moot** as 

ntddeations m&fcm) 

- 5 - ;* h*>> h U ^5>l/t^««lWEl/TV>-B f 

So *U«AICJ:oT'&l*SnfctfL^<Mltt, r-T 
3. / i&gfc ( t — anino — but i rye ac i 
d) l/t^»^# (GAB A a) £©«2«sfflS5Ii; 

&&irr s fc^m^T* s. 
[0066] i. c. mtteftrnm-vftwrrzA* 

iM^WCfc^T, ^ISfe SWJC*5^Sid*J«» (h 
ypoacxt ivi ty) , ^>5ItUtin^^ 

1. d. B3»CFe*T#HJBftUfcA^©flW 

V^Jtff (free running) j £nrr«l*fF 
[0 0 6 7] 2. igfMfc 

[0068] ji©»»fc*»-&^/taai««itt*o[>aD 

T&S. 

2. a. £#UXA3fc»£>«IE (±5*) 

2. b. mmmw <±ao 

2. c. 

[0 0 6 9] N-T±^)V- 5 h*isbV7 

*f**«ii/T»i*nfc. *a*A»ci^rdj«* 



(13) 4#H§¥6- 1 8 3 9 6 8 

24 

«*ia©ft**tt (chemiotaxis) $rifiP$ 

[0070] 3. mm 

fc*5££#<. ^<o^04MtfJl/'>XfA (ABO 
Mfittfttf^XSHfiM (mu r i no) , ?L#» \Z 

^xmm^nrzo m&<Dn\z&Kxnt>nt£$i#[>m 

[0 0 7 1] 4) *5P©3>hD— ^ 
CD^nyxf>ft§»^ ®£ (1 0 - 3 0m 

g) <Dmbv7?$>*mm?zz:£&x22>z.L'ttm 

1) ffi»ttHSffil£P (SAD) 

coSMte. cn6©«#««©WTOHc*ViT, Sfr>3tt 

SBW«> ttlflma>»E£MiEU ^^^h->CDf^ffi 

[0 0 7 2] 2) ftttJC*Wa/W#-y-^5y^ (hy 
p o t h a 1 m i c ) 

[0 0 7 3] 3) ±m^ZMZ&^X&1to&&m'tm 

S ~ t^fiHT&So AT***, Klongday b 
reeder) (D&olZ, ^rafC*3V>TQCD^^Si5{w 

40 &*hxmmmwt*&&2&zz.timmx$>z>o 
\z. a<Dm*mmiz&m?2>¥&<Dmmz, i©b^ 
^mzm4k&®<D&mt*»*vxmtemMz&&z^ 



(51) Int. CI. 5 mm^ frto&m&^ FI SWS^OW 

CO 7D 209/10 9284 -4 C 
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(14) 



»BW*6- 1 8 3 9 6 8 



(72mW% tfz??-)V- X*>=iy 

<i*vy 20127 s^y 



V^T*?*? <i9VT 20127 V*?*?? 

7 

-T^'JT 20127 T • 7^:7 

>T^-t 7 
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